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Objective: To analyze inﬂuence of pre-operative MRCP on the management of patients with gall stones.
Patients & methods: This prospective randomized study was carried on 250 patients who underwent
laparoscopic cholecystectomy within 3 years. In group I, pre-operative MRCP was performed in 125
patients with age range of 18e62 years. Group II included 125 patients managed by laparoscopic
cholecystectomy without doing pre-operative MRCP with age range of 21e65 years.
Results: In group I; pre-operative MRCP screening revealed clinically silent CBD stones in 5 patients (4%),
accessory cystic duct in 2 (1.6%), abnormal insertion of cystic duct in 1 (0.8%). Postoperatively, bile duct
injury was inﬂected in 1 patient in group I. On the other hand, there were 2 patients with bile duct injury
and 5 patients with residual stones in group II. There was a statistically signiﬁcant increase of post-
operative complications in group II (p  0.5).
Conclusions: MRCP is diagnostically useful in management of patients with gall stones prior to laparo-
scopic cholecystectomy and its routine use can reduce the incidence of post-operative complications.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction December 2006 to December 2009 presented with acute or chronicLaparoscopic cholecystectomy (LC), after rapidly substituting
traditional cholecystectomy, represents the gold standard for
surgical treatment of cholelithiasis and has become the most
common performed gastro intestinal operation.1 Approximately
10% of patients with symptomatic gallstone may have associated
common bile duct stones (CBDs). Choledocholithiasis may be
asymptomatic; or symptomatic with potential complications
including post-operative biliary leakage, recurrent biliary colics,
cholangitis, and pancreatitis adding further to the burden of
management in gallstone disease.2
Several studies were done to assess the importance of pre-
operative MRCP in reducing post-operative complications.
However the role of routine use of pre-operative MRCP is still
a matter of debate.3e6 So this prospective randomized study was
conducted to evaluate this role.2. Patients & methods
This prospective randomized study included 250 patients who
underwent laparoscopic cholecystectomy within 3 years fromalla).
ciates Ltd. Published by Elsevier Ltcalcular cholecystitis. The randomization process was carried out
using a blind envelope technique where opaque sealed envelopes
containing the undetermined study assignments were kept in the
outpatient clinic to be opened two weeks before admission to the
hospital. All laparoscopic cholecystectomies were done by single
consultant general surgeon specialized in laparoscopic surgery. Any
patient with symptoms suggesting common bile duct stone was
excluded (pancreatitis, cholangitis and obstructive jaundice). Also
patients who had any contraindication to MPCP examination (i.e
claustrophobic, pace maker or morbidly obese) were excluded.
Patients were divided into two groups; Group I included 125[41
males and 84 females] patients in whom pre-operative MRCP fol-
lowed by laparoscopic cholecystectomy was done .Their age ranged
from 18 to 62 years with mean age of 39.6  13.1. Group II included
125 patients [42 males and 83 females] managed by laparoscopic
cholecystectomy without doing pre-operative MRCP. Their age
ranged from 21 to 65 years with mean age of 43.8  13.4. We
obtained institutional review board approval from our hospital and
informed consent from the patients before the study.
All patients were subjected to full history taking, general and
abdominal examination. Abdominals U/S, liver functions (including
SGOT, SGPT, PT time and concentration, total, direct bilirubin, and
alkaline phosphatase), random blood sugar and kidney functions
were also done. MRCP was performed for all patients on 1.5 T
superconducting unit (Siemens Magnetom Symphony version,d. All rights reserved.
M. Bahram, G. Gaballa / International Journal of Surgery 8 (2010) 342e345 343syngo, MR 2002A). All MRCP examinations were performed two
weeks before ERCP or surgery. Patients were fasting for a minimum
of 4 h before examination to promote ﬁlling of gall bladder and
gastric emptying. No contrast agents, antiperistaltic drugs or
ionizing radiations were used. MRCP was performed for all patients
using HASTE sequence and phased array body coil with breath-hold
multislice acquisition. Axial T2 fast spin-echo (FSE) MR examina-
tion of the upper abdomen was performed ﬁrst,followed by
maximum intensity projection (MIP) reconstruction to obtain 3D
MRCP images with variable angle rotation.
2.1. Image analysis
3D MRCP images & their individual source images were initially
evaluated for the global quality of the image. The images were
assessed for the presence of CBD stones gall bladder stones .The
MRCP images were considered positive when a signal void was
seen in at least two planes following the axial course of CBD .The
anatomy of biliary treewas also checked for accessory cystic duct or
abnormal origin of CBD.
2.2. Statistical analysis
The statistical analysis of data was done by using Excel and the
SPSS program (Statistical Package for Social Science version 10).
The description of data was done in the form of mean and SD. The
analysis of data was done to test statistical signiﬁcant difference.
The Student’s t test was used to compare between two groups. The
p value was considered signiﬁcant if ¼ 0.05 at the 95% conﬁdence
interval.3. Results
pre-operative general examination and investigation in all
patients were normal. All patients had no abnormalities in their
liver proﬁle and normal US examination. Pre-operative MRCP was
done for 125 patients (group I). Common bile duct stones were
detected in 5 patients (4%). Pre-operative ERCP was done for the 5
cases and extraction of the stones was accomplished (Fig. 1). OtherFig. 1. 3D-MIP reconstruction MRCP image showing non-dilated CBD in diameter with
signal void stone seen at its end. Normal pancreatic duct.MRCP ﬁndings that affected surgical procedure were: accessory
cystic duct to the liver in 2 patients, in a third patient the cystic duct
entered the CBD at an atypical localization (not from lateral right)
(Fig. 2). In the ﬁrst two patients, accessory cystic ducts were
meticulously followed and identiﬁed with safe clipping. In the
third, extra-carewas followed till dissection of the cystic duct at the
junction with the gall bladder and clipping. Relevant pre-operative
MRCP ﬁndings in group I are enlisted in Table 1. On MRCP, other
abdominal organs were also checked. Several anomalies were
observed as hemangoima of the liver in 12 patients, splenomegaly
in 8 and diverticulosis of the duodenum in one. Notably, none of
these ﬁnding was of clinical importance so that it would change the
decision or procedure of laparoscopic cholecystectomy.
Laparoscopic cholecystectomy was tried initially in all patients.
In group I, It was successful in all but 3 patients who were
converted to open cholecystectomy; one case due to bleeding and
two because of severe adhesions. In Group II, laparoscopic
cholecystectomy was accomplished in 121 patients while 4 were
converted to open cholecystectomy. Similarly, two cases were due
to bleeding and two as a result of severe adhesions.
All patients in Group I revealed smooth post-operative period
but one who developed early bile leakage due to bile duct injury
which stopped spontaneously on the 4th day. There were no
symptoms suggesting residual stones in CBD in Group I. In group
II, four patients developed early bile leakage. In 3 patients, ERCP
was performed (7e10 days postoperatively); in the ﬁrst patient
a CBD stone was detected and extracted and the leak stopped on
the 13th day. In the second, no signiﬁcant pathology was detected
so a stent was inserted and bile leak started to decrease gradually
till stopped on the 17th day. It was supposed that it was due to
undetected accessory cystic duct. Regarding the third, ERCP
revealed a major leak from the side of the CBD with the contrast
passing to the proximal biliary radicals. Exploration proved partial
injury to the CBD so Roux en Y hepatico-jeujenostomy was done.
The fourth patient was initially evaluated by MRCP that revealed
a stone in CBD with eventual successful ERCP and stone
extraction.
In group II, one patient complained of severe epigastric pain
radiating to back on the second day with no bile leak with symp-
toms suggestive of cholangitis. Abdominal U/S revealed dilated CBDFig. 2. 3D-MIP reconstruction MRCP image showing abnormal insertion of cystic duct.
Table 1
pre-operative MRCP ﬁnding in group I.
MRCP ﬁndings Number (%)
CBD stones 5 (4)
Accessory cystic duct 2 (1.6)
Abnormal insertion of cystic duct 1 (0.8)
Total 8 (6.4)
Table 2
Post-operative outcome of patients in both groups.
Group I Group II
I- Bile duct injury leak 1 2
II- Residual stones Cholangitis 0 1
Obstructive jaundice 0 1
Pancreatitis 0 1
Bile leak 0 2
Total 1 7
p  0.05.
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open exploration and stone extraction was mandatory. Another
patient developed jaundice after 7 months and MRCP revealed
stone in CBD that was successfully extracted through ERCP (Fig. 3).
Finally, one patient developed an attack of pancreatitis after 14
months. After initial conservative management MRCP was done
and revealed a stone in CBD. Open stone extraction and T tube
insertion was performed after failed ERCP trial. There was a signif-
icantly higher complications rate in group II (Table 2).
4. Discussion
Residual stones after cholecystectomy not only have the risk of
recurrent gall stones-associated disease, as early biliary leakage,
recurrent biliary colic, cholangitis, and pancreatitis, but can also
induce patients’ dissatisfaction. Therefore, MRCP was suggested to
detect CBD stones and target them for elimination before the
operating.7e9 Consequently, the European Association for
Endoscopic Surgery (EAES) consensus development conference
committee recommends common bile duct investigation to rule
out choledocholithiasis in all patients with symptomatic
cholelithiasis.10
Imaging tests, particularly abdominal US, are used routinely to
screen these patients but the distal CBD may not routinely be
examined if there is no extrahepatic biliary dilatation.6 In our study
4% with normal US patients in either groups harbored stones in
non-dilated CBD that were diagnosed preoperatively by MRCP in
group I and because of complications in group II (through ERCP orFig. 3. 3D-MIP reconstruction MRCP image showing post-cholecystectomy MRCP
showing CBD stone.MRCP).Shanmugam et al. found that US was able to diagnose CBD
stones in only 31%of patients subsequently diagnosed by ERCP,and
was not able to visualize CBD in 12% as it was obscured by gases.2
ERCP, intra-operative cholangiogram (IOC) and operative CBD
exploration are considered as the gold standard procedures in the
diagnosis of choledocholithiasis. The invasive nature of CBD
exploration and IOC carries a signiﬁcant morbidity and mortality.
Furthermore, a high level of expertise is required in their perfor-
mance.2 Although ERCP is highly sensitive and speciﬁc, it is invasive
and inconvenient for the patient and requires sedation and contrast
(with risk of allergic reaction). Signiﬁcant associated morbidity
(5e10%) and mortality (1%) were reported.11
Magnetic resonance cholangiopancreatography (MRCP) is
increasingly replacing diagnostic ERCP in the initial assessment of
patients with suspected biliary obstruction, with ERCP being
reserved for the removal of conﬁrmed stones in chol-
edocholithiasis.12 MRCP is a noninvasive examination without
ionizing radiation or contrast media. Several studies have shown
that MRCP is an ideal tool for pre-operative bile duct exploration
with a sensitivity and speciﬁcity comparable to those of ERCP or
intra-operative cholangiography. Further, it has the advantage of
accurately demonstrating intra and extraductal biliary anatomy and
permits reservation of ERCP to patients with high probability of
therapeutic intervention. The main contraindications of MRCP are
severe obesity, claustrophobia or presence of pacemakers.13,14
In this study, pre-operativeMRCP diagnosed silent CBD stones in
4% of cases. Similarly, two independent group of investigators4,5
found these clinically silent stones in 4% and 6% of their studied
populations and they recommended MRCP as a screening
technique before laparoscopic cholecystectomy. In the contrary,
Jendersen et al. had less than 1% asymptomatic CBD stones and
therefore denied its signiﬁcance as a routine investigation.6 In our
study, we reduced the incidence of post-operative residual stone in
Group I down to zero compared with 4% in Group II. Nebiker et al.,4
reported residual stones after cholecystectomy in only two
cases (0.4%).
In this investigation, Abnormalities in biliary radicles were
diagnosed preoperatively in 3 patients. These ﬁndings allowed the
surgeon to be more cautious during surgery through careful
dissection to identify accessory cystic duct and proper CBD inser-
tion and clipping. Nebiker et al.4 diagnosed accessory bile ducts in
2.4% of patients, aberrant hepatic ducts in 0.4%, and an atypical
entry to the common bile duct in 0.9%. In all of these cases the
anatomical variant was recognized preoperatively and the opera-
tion could proceed with more caution. In the series described by
Ausch et al.,5 more variants of the cystic duct were detected (9.5%).
In their opinion pre-operative recognition of variations of the cystic
duct are helpful in preventing bile duct lesions. In a broad National
US survey from 1993, bile duct injury occurred in 0.6% of patients.
Nebiker et al.4 reported a rate of 0.1% between 1990 and 2002.
Nevertheless, in this study, pre-operative MRCPwas not reﬂected in
a signiﬁcant decrease in the incidence of CBD injury between both
groups probably because of the general low incidence of such
complications. Generally, In 22% of the cases, the surgeon
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procedure through improved pre-operative comprehension of the
bile duct anatomy.4
The cost of health care is a major concern in today’s world .The
true cost of MRCP varies from place to place, it is slightly more
expensive than intra-operative cholangiography. However, as
compared to ERCP, MRCP has a clear advantage in that the patient
has to stay in hospital for at least 2 days after ERCP.6 On the other
hand, Nebiker et al.4 concluded that although MRCP is diagnosti-
cally useful in the pre-operative management in some cases, its
routine use may not be justiﬁed due to cost.5. Conclusion
pre-operative MRCP prior to laparoscopic cholecystectomy is
signiﬁcantly decreasing incidence of post-operative complications
as it decrease the incidence of residual stone in about 4% of patients
and may help in decreasing risk of CBD injuries by detecting
congenital anomalies. However, its routine use may be question-
able and need larger future studies.
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